The electron-hole (e-h) interaction in the neutral e-h system has been predicted t o
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cause t h e condensation of bound e-h pairs (excitons) into an excitonic insulator s t a t e . In the case of a dilute excitonic gas (n%d<<l, aB -excitonic Bohr radius, n -e-h density. d -dimensionality) the excitons can be considered as rigid Bose -particles and the condensation i s analogous t o the Bose-Einstein condensation f o r bosons, while in the case of the dense e-h system (na;>>l) the condensed s t a t e i s analogous t o the BCS superconducting 2 state. The transition between those two limits i s smooth . The condensation condition can be achieved only if the temperature of the excitons is below a critical temperature (T ) which C turns out t o be one of the main difficulties f o r experimental observation of exciton condensation.
The experimental effort t o observe exciton condensation in bulk semiconductors was concentrated mainly on the analysis of the PL lineshape and the transport properties of excitons3-'. Degenerate Bose-Einstein statistics (which i s a precursor of exciton condensa-4 tion) have been reported f o r excitons in Cu o3 and in Ge . Rapid exciton transport observed 2 in Cu 0 has been attributed t o exciton condensation.' In 2D systems the precursor of the 2 exciton condensation namely the formation of excitons in the dense e-h magnetoplasma has 6 been observed in InGaAs QWs . However i t was found t h a t due t o the high r a t e of carrier recombination t h e electron temperature of photoexcited carriers i s higher than Tc. A suppression of t h e recombination r a t e can be achieved in coupled QWs (CQWs) with separated electrons and holes. CQWs a r e therefore good candidates f o r the observation of exciton 7
condensation .
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JOURNAL DE PHYSIQUE IV
We have studied t h e PL of a neutral e-h system in an electric field tunable AlAdGaAs CQW structure (Fig.1) . In this structure electrons and holes a r e ,separated both in real-and 8 in k-space, t h e overlap between them can be controlled by an external g a t e voltage (V . 
t i s reduced due t o leakage of carriers 8 through t h e AlGaAs barriers. The net repulsive interaction between excitons is important a s i t prevents t h e condensation into a metallic e-h liquid.
In the indirect regime the integrated PL intensity drops almost two orders of magnitude compared t o t h a t in the direct regime. This is due t o t h e f a c t t h a t in t h e indirect regime tr>)tnr ( t r and tnr a r e radiative and nonradiative decay times) and t h e main number of carriers recombine through nonradiative channels. Thus t h e total recombination lifetime ( 7 ) i s determined by tnr ( r z r 1. r was measured t o be of the order of 100 ns ( f o r V s-0.5 V). n r g
The magnetic field was found t o result in a strong change of both t h e PL intensity (IpL) and t in the indirect regime. This is shown in Fig.3 In QWs t h e low temperature diffusivity of excitons i s usually determined by interface roughness scattering and i s very low, the r a t e of nonradiative recombination on NC is deter-9 mined by the transport of excitons t o the NC . We conclude therefore t h a t t h e magnetic field has a strong influence on the transport properties of excitons. Increase of Bl f i r s t leads t o a reduction of the exciton diffusivity and then t o a strong increase. Increasing BR leads t o a monotonic reduction of the diffusivity.
An exciton moving in perpendicular field acquires dipole moment because t h e Lorenz force a c t s on electron and hole in the opposite directions. This can lead t o increased exciton scattering on t h e interface roughness and thus t o the observed reduction of exciton diffusivity. However this mechanism seems t o be not able t o explain t h e dramatic increase of exciton diffusivity a t high BL. This behaviour is reminiscent t o negative magnetoresistance in electron transport occurring both in t h e regime of weak1' and strong1' localization. The magnetic field changes the phases of the charged particles which result in t h e suppression of coherent backscattering and increase of the electron mobility. As t h e exciton is composed of two charged particles, t h e similar effects can be relevant f o r t h e exciton transport.
However t h e increase of t h e exciton diffusivity a t high fields is anomalously large and t h e direct analogy with electron transport is questionable. Also t h e interaction effects on t h e transport properties10 should be considerably different f o r excitons due t o e-h interaction.
In t h e indirect regime a t perpendicular magnetic fields a huge broad band noise is observed in t h e PL intensity. The time dependence of t h e PL signal a t BL=ll T at V r-0.5 V 8 is shown in t h e Fig.4 . For comparison t h e time dependence of IpL a t B=O i s presented f o r higher excitation power which corresponds approximately t o t h e same PL intensity. The noise a t B=O represents the experimental noise. The power spectrum of the noise shows t h a t it has -0.9 broad band structure with Sf+-f .
The noise is a strong evidence f o r t h e presence of coherence in t h e exciton system. The noise amplitude i s known t o be inversely proportional t o t h e number of statistically 12 independent entities in a system . Large noise amplitudes therefore denote t h a t only a small number of entities exists in t h e macroscopically large photoexcited region.
We believe t h a t the appearance of those macroscopic entities in t h e exciton system is given by the condensation of indirect excitons. A condensed domain can be considered as one macroscopic entity. The PL signal of condensed excitons is much higher as compared t o 13 uncondensed ones . This i s mainly due t o t h e f a c t t h a t the oscillator strength of the excitonic PL is increased with t h e increase of coherent areal4 which i s given by t h e domain size in t h e case of condensed excitons. The formation of condensed domains results therefore in a change of t h e total PL signal. For the existence of t h e broad band noise t h e dephasing time (during which the phase coherence is maintained within a condensed domain) should have 
